I. INTRODUCTION
The motto "Clean and Safe" has long been synonymous with Business Improvement Districts (BIDs). These "private governments" are established to enhance the cleanliness and safety of urban commercial corridors for consumers who demand more services than the local municipality provides publicly and are willing to pay for them. They do so by levying binding assessments on their members to provide supplemental services, such as street cleaning, maintenance, security, and marketing to the prescribed BID area. However, how do the additional public goods provided by BIDs affect the services provided by the public sector? Theoretically, the response to private BID services on the part of the public sector is ambiguous. One expectation is that the public sector will withdraw services from neighborhoods with BIDs, and pass responsibility for service 1 It is diffi cult to verify the exact number, because there is no offi cial count. 2 BID assessments are formula-based and specifi c to each BID. They are typically a function of the assessed value, square footage, and/or frontage of the property. 3 Some would argue that the property tax is a perfect user charge for residential public services, but this is only partially true for the business property tax. In the latter case, commercial property owners and businesses receive some benefi ts from local services and expenditures. 4 BIDs can collect revenue from sources other than assessments levied on the individual properties; therefore, while the total assessment is a good approximation for relative budget size, it does not include all budgeted expenditures.
of the number of properties (on average, 388), the land area coverage (on average, 0.26 square miles, or approximately 25 square blocks), and the total assessment (on average, $3,068,500). Manhattan also has the most variation in BID size. On the other hand, the smaller BIDs are concentrated in the Bronx, covering only a third of the territory with a total assessment nearly one-tenth the size of those in Manhattan (Table 1) . Indeed, most of the offi ce-driven, corporate BIDs are located in Manhattan and downtown Brooklyn, while the more retail-driven, community BIDs are located in the Bronx and Queens (Meltzer, 2010; Ellen, Schwartz, and Voicu, 2007) . In terms of service provision, BIDs in New York City provide a range of supplemental services to the local area, but primarily focus on keeping the streets "clean and safe." On average, BIDs spend about half of their budgets on sanitation and safety services combined. Only 10 percent and 12 percent, however, are spent on marketing and capital improvement projects, respectively; other than administrative cost, which averages about 23 percent of the budget, these are the next two largest spending categories. These service investments vary by borough as well: most of the capital project expenditures are concentrated in Manhattan, and BIDs in the outer-boroughs (i.e., those other than Manhattan) spend up to twice as much on administration costs and, in some cases, nearly half as much on security, relative to the citywide average (Table 2) . That said, BID assessments constitute a relatively small portion of the City's entire budget -for the 2006-2007 fi scal year, the aggregate assessment across all of the BIDs was about $73 million, constituting just 0.13 percent of the City's total budget.
III. PREVIOUS EMPIRICAL RESEARCH
The role of BIDs in local service provision is unique in that they privately supplement local public services, but their members simultaneously pay for and expect continued Table 1 Overview of BIDs in New York City public service provision. Empirical treatments of this kind of public-private "strategic interaction" are few and far between, and much of the literature on strategic interaction among overlapping or neighboring governing entities has been theoretical (Wilson, 1999; Brueckner, 2003; Helsley and Strange, 1998 , 2000a , 2000b . No study to date has rigorously examined the relationship between BID spending and public sector service expenditures and inputs. A few studies have described the service patterns of BIDs in detail (Mitchell, 1999 (Mitchell, , 2001 Hoyt 2002 ) and how they relate to neighborhood resources and stakeholder compositions (Gross, 2005) . However, none of these papers discusses the public sector response to BID service provision.
As an extension to her analysis of local crime, Brooks (2008) provides some estimates of public spending on crime and compares them to BID policing expenditures. Using the estimated coeffi cient for BID security spending and data on BID expenditures, she concludes that compared to an average social cost of $57,000 per violent crime, BIDs are a cheap solution at $2,000 to $3,000 per violent crime averted. (While she does not test whether these crimes are simply pushed to other neighborhoods, she does fi nd little or no evidence of reduced enforcement in non-BID neighborhoods.) Although these estimates suggest an effi ciency gain from BID service provision, they do not address the interaction between publicly and privately provided services.
The strategic interaction of local governments has been directly tested in the context of growth control policies and Residential Community Associations. Brueckner (1998) executed the fi rst empirical study on strategic interaction across local jurisdictions in the choice of growth controls. He looks at the adoption of growth control measures by cities in California, and he fi nds evidence of policy interdependence among cities within the same region, largely due to tightness in regional housing markets (and therefore the growth control choices of neighboring cities). Brueckner and Saavedra (2001) fi nd similar outcomes for the adoption of property tax rates by local governments in the Boston metropolitan area. Their analyses, however, focus on policy adoption rather than specifi c service expenditures and do not address interaction at a sub-city level. Cheung (2008) looks at the impact of private government service provision on public service expenditures in the context of Residential Community Associations (these include homeowners associations and planned unit developments, which are often thought to be the residential counterpart to BIDs). He uses a panel of cities in California, and estimates the impact of planned unit developments on public service expenditures over three decades. He fi nds evidence of service downloading, such that for a 10 percent increase in per capita planned unit development units in a city, local expenditures fall by 1.5 percent. The extent of service downloading depends on the substitutability of the service and the size of the city (smaller cities have less opportunity to download, or "strategically substitute"). He also fi nds that strategic substitution is less likely to occur in smaller cities, where targeting service provision, as opposed to exploiting economies of scale, is not necessarily effi ciency enhancing. His analysis, however, is citywide and does not measure the intra-city distribution of expenditures.
IV. PUBLIC-PRIVATE SERVICE INTERACTION
According to the standard median voter demand model for public good provision, the local government will allocate its public goods evenly across neighborhoods based on a measure of median demand for services across the municipality (Bowen, 1943; Barr and Davis, 1966; Bergstrom and Goodman, 1973) . 5 We can refi ne this model for a large municipality such as New York City, where there exist sub-municipal political jurisdictions. In this scenario, median demand may be determined at a fi ner geography. New York City provides a useful illustration, where citywide information on the demand for public goods is supplemented by neighborhood level needs surveys, which are provided during the budget approval process. The neighborhoods, known as "community districts," are explicitly defi ned sub-municipal areas with representative bodies comprised of appointed community members that, among other responsibilities, collect information about their communities. They convey this information to the City's cen-tral budget offi ce through an annual, obligatory document called the District Resource Statement. 6 Representatives from the boards that govern the community districts also meet regularly with the borough president and city council to convey the needs of local communities with respect to spending, services, and policy. In the absence of such information, the City is constrained to allocate public goods evenly across all sub-municipal areas; the input by community districts creates the opportunity to vary this provision based on the median demand in each particular sub-municipal area (within those areas, however, the resources are assumed to be uniformly distributed).
7 Therefore, in the case that the median demand accurately refl ects the demand of each consumer throughout the sub-municipal area, there is no need for private supplementation of public goods.
A. Public Service Provision in BID Neighborhoods
However, it is more likely the case that consumers within each sub-municipal area will vary in terms of their demand for public goods and there will be those that demand more than the median consumer. The public sector is not set up to adequately address this heterogeneity in demand at the neighborhood level, thus creating the conditions for a BID. Those fi rms that are willing and able to pay into the BID will receive supplemental goods and services that fi ll the perceived void in public sector provision. These BID members, however, remain consumers of the publicly provided goods as well.
According to the "strategic interaction" framework (Cheung, 2008; Helsley and Strange, 1998 , 2000a , 2000b Brueckner 2003) , the BIDs and the public sector determine their service levels competitively, or "strategically," where the former makes decisions based on the needs of its members and the latter based on the needs of constituents in the municipality. Since the BID members are now receiving goods and services from a private provider, the "strategic interaction" theory predicts that their demand for publicly provided services will change depending on BID presence; the extent and nature of this change can vary by the extent and nature of BID activity and is discussed in more detail below. Assuming both substitutability and complementarity in BID and public service provision, there are two ways in which the public sector could respond in its service allocation. First, the City may respond to BID service provision by decreasing expenditures on comparable services in the neighborhoods where BIDs reside. Political theorists have suggested that private governments that supplement public services decrease the demand for public services (and public involvement in general) among those who opt for the private provision of services, and that the City responds accordingly (Scott, 1967; Gordon, 2003) . Alternatively, local districts may decide that BIDs are replicating services (i.e., "over-providing") services or providing the same 6 Since not all municipalities possess formal sub-municipal districts with the ability to participate in the budget approval process, the implications of our analysis for less formal systems will be addressed in the results section of this paper. 7 Throughout the analysis, the demand for services is assumed to be positively correlated with tax payments. services at lower cost, and download those services onto the private BID. This latter response may manifest itself in overall fi scal adjustments, or targeted shifts in service inputs depending on what types of services are being provided by the BID in that area.
Second, the City may respond with increased public investment in the BID area.
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The BID resolves the problem of collective action by establishing an organized vehicle through which the local businesses can voice their concerns to the municipal government. Faced with more concentrated lobbying pressures, the City may funnel more funds into the BID area through capital improvement projects and improved service response. This is consistent with Molotch's (1976) urban "growth machine" theory, whereby the land-owning elite support growth-inducing policies and infl uence public spending through their political actions. Conversations with BID representatives suggest that, irrespective of political clout, requests may generate more immediate and effective responses on the part of the City because the BID employs individuals whose primary responsibilities are to monitor district needs. Alternatively, the city may, apart from private business and property owner infl uences, see spillover benefi ts from BID service efforts. For example, graffi ti removal on the part of the City may have a more lasting impact should the streets be regularly swept and maintained by the BID. Another illustrative example comes from the Los Angeles/Hollywood BID which purchased street surveillance cameras. Due to civil liberties concerns, the BID could not watch the videos obtained, but the Los Angeles Police Department (LAPD) could. On the other hand, due to fi nancial constraints, the LAPD could not afford the cameras, but the BID could. Thus, BID resources complemented the police department's legal powers. Essentially, municipal dollars were more effective -had a higher marginal value -when they are matched with non-municipal funds. And this "match" can be defi ned broadly, so as to include, for example, neighbors sharing information with the police, or calling to report crime. It may also be the case that the local government exhibits no response to BID presence in its service allocation decisions. First, the substitution and complementary responses may offset one another such that the net effect is negligible. Second, a lack of interaction between BIDs and the City could also be a product of unabated costs in institutional coordination across public and private entities (to prevent redundancy in services, for example). Finally, BIDs may provide services that are truly supplementary to those offered and considered by the public sector. That is, the underlying demand for public services by BID members (and therefore the public sector's response) does not change in the presence of a BID. For example, BID sanitation may take care of street sweeping and garbage can maintenance, which was never the obligation of City government; trash pick-up, on the other hand, has and will continue to be the responsibility of the local government.
B. What Factors Shape Local Government's Response?
The degree of service enhancement or withdrawal on the part of the City is determined by the extent and type of BID presence. First, the extent of BID presence, determined either by physical or fi scal size, will infl uence how much BID services affect local government provision. Specifi cally, if more land area is covered by BIDs, or if BIDs in the aggregate levy larger total assessments, then they are more likely to provide a substantial level of services and subsequently affect the level of public sector service provision. Second, the composition of the BID services, determined by the preferences of the BID members, will determine the degree to which the City responds in its service provision. For example, if the BIDs in a neighborhood are comprised primarily of retail establishments that are concerned about theft and disorderly conduct as foot traffi c increases, then they are more likely to dedicate a larger portion of their budgets to security-related services, such as patrolmen. The local government, therefore, will adjust its deployment of patrolmen in BID-populated areas to a greater degree than in areas with few retail BID properties. In addition, the composition of BID members can, through political avenues, infl uence the response on the part of the city. Specifi cally, if a BID is comprised of more corporate entities, it may have more political clout to attract public investment than a BID that is comprised of smaller, less infl uential members.
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In addition, other non-BID neighborhood conditions will change over time and affect the level of public good provision, apart from the BIDs' infl uence. Specifi cally, as the BID commercial districts become more popular, foot traffi c will increase, changing the demand for publicly-provided and BID services. In addition, crime levels may change differentially in BID neighborhoods as the opportunities for theft multiply or as the number of eyes on the street increases with growing foot traffi c. These changes in crime will trigger a response on the part of the City, apart from any BID infl uence. Finally, changes in the size and socioeconomic composition of the local population will correspond with growing BID presence, yet also result in independent service allocation adjustments on the part of the City. The City will adjust service provision due to shifting demand across neighborhoods, as well as differential changes in political infl uences (for example, neighborhoods with more affl uent homeowners may be more successful at lobbying for increased services).
IV. DATA AND METHODOLOGY

A. Data
This paper relies on data on BIDs and public services in New York City, which currently hosts the largest number of BIDs in any one locality in the world (60 as of fall 9 Residential and mixed use properties are allowed to join BIDs, but the residential component is "taxed" at a lower, nominal rate and the residential members have considerably less representation on the BID board (usually only one individual). Therefore, the current analysis assumes that any variation in BID services is primarily driven by the extent and type of commercial properties. The commercial component of mixed-use properties is counted towards commercial (specifi cally, retail) square footage.
2008). In addition, the pool of BIDs in New York City is very diverse, in terms of size, commercial composition, property owner composition, establishment date, and neighborhood location. The BIDs are located in downtown business centers, mixed-use areas, and smaller neighborhood communities. I proxy for neighborhoods with Sub-Borough Areas (SBAs), of which there are 55 in New York City. 10 The SBA is the level at which spending and services are appropriated across New York City. The analysis takes place over 10 to 15 years, depending on the outcome variable of interest.
The data on BIDs are obtained from the New York City Department of Small Business Services (SBS). This unique dataset includes information on the location, establishment date, services, and assessments for all BIDs in operation as of 2008. I also rely on four other important data sources. First, I obtain information on service expenditures and personnel and vehicle inputs for the Department of Sanitation and the Police Department from the District Resource Statements, prepared annually by the New York City Offi ce of Management and Budget, and supplied by the Independent Budget Offi ce of New York City. I focus on sanitation and police services, because these represent the largest portion of BID budgets (Table 2 ) dedicated towards direct service provision (i.e., other than administration costs). This information is available at the SBA level from 1992-2007. 11 Second, I use the Real Property Asset Database (RPAD) with information on the structural characteristics for all properties in New York City accessed from the Department of Finance.
12 Third, I obtain economic and demographic characteristics for the 55 SBAs in New York City from the U.S. Census. 13 Lastly, I use statistics on total reported crimes provided by the New York City Police Department and convert them to per capita rates.
B. Identifi cation
The dependent variable of interest is local government service provision, which is operationalized in three ways: (1) annual service expenditures; (2) annual number of vehicles assigned; and (3) annual number of personnel deployed. This variable is measured at the SBA level and is estimated for sanitation and police services. Service 10 SBAs are geographic units created by the Census Bureau. They are constructed from aggregates of census tracts and are designed to approximate New York City's Community Districts, which are political units that review applications for zoning changes and other land use proposals and make recommendations for budget priorities. There are 55 SBAs in New York City and their boundaries have not changed since their initial formation. 11 The data are actually reported at the Community District (CD) level; in most cases CDs are identical to SBAs, and otherwise they can be aggregated to obtain SBA totals. 12 These data are used to obtain square footage and property classifi cations in the BIDs and SBAs overall. expenditures serve as a crude measure of overall investment in policing and sanitation services and the vehicle and personnel measures will help to identify more specifi c mechanisms for how resources are allocated in BID and non-BID neighborhoods. The independent variable of interest is BID presence, which will be operationalized in several ways as well.
14 First, I include a dummy, "BID Post," which takes on the value of 1 if more than 1.5 percent of the total square footage in an SBA is included in a BID at time t; it takes on the value of zero otherwise.
15 This variable measures the "impact" of having at least some BID coverage in the SBA, regardless of the extent or type of BID presence. 16 Second, I include total BID square footage in an SBA at time t to allow the BID impact to vary with the extent of BID coverage in the neighborhood. 17 Third, I include the proportion of BID square footage that is classifi ed as offi ce in an SBA at time t to allow the BID impact to vary by "type" of BID. This variable is intended to pick up differences across BID neighborhoods that are due to BID-specifi c political infl uence or service demand. I use property classifi cation, specifi cally offi ce versus retail, to proxy for the differential political connections of the board members and executive directors and the distinct service needs across offi ce-oriented and retailoriented BIDs.
18 Ideally, I would like to use the amount spent on BID services or the composition of BID tenants and board members, but this information is not available going back in time.
Other covariates control for factors that may also contribute to changes in public sector and BID service provision. These variables are typical in models of local spending (Weicher, 1971; Antunes and Plumlee, 1977; Lineberry, 1977; Bergstrom, Rubinfeld, and Shapiro, 1982; Behrman and Craig, 1987; Schokkaert, 1987) , and include population, population growth rate, average household income, proportion black, proportion 14 I also ran models with an additional "BID" variable measuring the length of time since the fi rst BID in the SBA, which was included to capture differences in service impacts that may arise due to changes in BID organizational capacity or City-BID relations over time. This variable was omitted from the fi nal specifi cation, because it was not signifi cant and did not alter the results of the remaining variables. Results are available from the author upon request. 15 Since BIDs can overlap multiple SBAs, I use a square-footage-based cutoff for BID presence. Coverage of 1.5 percent represents about the 40 th percentile of coverage in the sample. Sensitivity analyses were conducted for other coverage cutoffs, and this threshold was determined to be large enough to pick up "actual" BID impacts, but not too large to miss relatively smaller BID coverage areas. 16 For ease of interpretation, BID Post can also be thought of as the impact of the fi rst BID in the neighborhood. 17 Variations of the model were run with total BID assessment in the SBA, proportion of square footage included in the SBA, and a discrete measure of BID square footage; the results remain largely unchanged with all of these specifi cations. Results are available from the author upon request. 18 Conversations with BID representatives suggest that BID impacts may also vary idiosyncratically depending on the connections and leadership style of the executive director at any point in time; while I cannot measure this systematically for the regression analysis, anecdotes suggest that it is reasonable to assume that this variation is in general randomly distributed, controlling for broader "retail" and "offi ce" characteristics.
Hispanic, proportion older than age 65, proportion of households with children, and homeownership rate. 19 In addition, since changes in local services and BID presence will both be correlated with changes in overall commercial presence, I include the total commercial square footage in an SBA at time t.
20 Finally, for police service models I also include the total crime rate for the SBA at time t to control for changes in crime that are correlated with changes in BID presence and police service expenditures and inputs. Summary statistics for all of the variables are shown in Table 3 .
C. Estimation
Using the data described above, I construct a panel of SBAs for the years 1992-2007.
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I estimate a modifi ed difference-in-differences regression to control for unobserved differences across BID and non-BID neighborhoods that do not change in concert with BID adoption. Since there are neighborhoods with BIDs already in place at the start of the study period, this estimation approach is preferable as it identifi es off of changes in BID presence between t and t + 1, controlling for BID presence at time t.
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The regression is specifi ed as
In this regression, the dependent variable is operationalized in three ways, for each type of service (sanitation and police): (1) the natural logarithm of expenditures; (2) the natural logarithm of the number of vehicles; and (3) the natural logarithm of the number of personnel. As for the right-hand-side variables, BID s,t is a vector of three indicators, BID Post, BID sqft, and Share BID Offi ce sqft, capturing the extent and type of BID presence in SBA s at time t. BID Post, which takes on the value of "1" if a neighborhood has a BID and "0" otherwise, is a crude measure of BID impact. Since there are neighborhoods without any BIDs during the study period, this variable also controls for unobserved baseline differences between BID and non-BID neighborhoods; BID sqft is the total square feet included in the BID at time t, which allows the impact to vary by the extent, or size, of BID presence; Share BID Offi ce sqft is the share of total BID square footage designated for offi ce use at time t, which allows the impact to vary by the 19 Variables for the poverty rate and the proportion of the population with a college degree or higher were not included because they are highly correlated with other covariates, in particular household income and homeownership rates. 20 Identical models were run with proportion commercial square footage and the results are robust to those using the total amount of commercial square footage. Results are available from the author upon request. 21 The length of the panel varies depending on the type of service, i.e., police versus sanitation, and the type of service measure, i.e., expenditures, vehicles, or personnel. On average, however, the sanitation panel spans 15 years and the police panel, 10 years. 22 Specifi cally, there are 16 SBAs that always have a BID, 27 that never have a BID and 12 that gain a BID sometime during the study period. There is not one BID that disbands during the study period (or ever in New York City for that matter).
type of BID presence. The vector X s,t includes time-variant population and commercial characteristics that are correlated with public sector service provision and BID presence for SBA s at time t, s s are SBA dummies, and y b,t are borough-year fi xed effects. What the above specifi cation does not address is the potential endogeneity of BID presence. Specifi cally, while BIDs have the potential to infl uence public spending and service decisions, the reverse may also be true, as the decision to form a BID may be infl uenced by the level of public spending and service provision in that neighborhood. Helsley and Strange (1998 , 2000a , 2000b ) model the formation of private governments as, in part, a response to dissatisfaction with the current levels of public good provision, and their strategic interaction framework suggests that local governments might intentionally reduce their provision of certain services in order to encourage the formation of private service providers like BIDs and RCAs. If this is the case, the coeffi cient on BID sqft, for example, will be biased downward and inconsistent. In order to handle this potential endogeneity, I also run two-stage least squares, instrumenting for BID presence. An appropriate instrument for BID presence would be: (1) correlated with BID presence; and (2) have no independent effect on public spending and service provision. I instrument for BID Sqft with two variables, BID Sqft lagged fi ve years and BID Sqft lagged 10 years. The intuition behind these instruments follows. First, assuming that past BID proliferation determines current BID presence, the lagged BID Sqft should explain BID Sqft in the current year, but should not directly affect current year expenditure and service levels, controlling for other neighborhood characteristics. In both cases, the goal is to achieve a lag that extends beyond any persistence in public expenditures and services. In this case, the mayoral administration (and any affi liated budgeting activities) turned over three times during the 10 to 15-year duration of the study, and therefore a fi ve-year and a 10-year lag are defensible.
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While the variation in BID presence is identifi ed in two ways, I only instrument for BID Sqft, since this variable arguably poses the biggest threat to exogeneity. The variable Share BID Offi ce sqft measures any variation in BID offi ce space, but is largely determined by the local building stock and zoning capacity rather than decisions on the part of the BID founders. The building and zoning classifi cations change very slowly, if at all, over time, and are, for all intents and purposes, exogenous to any change in local spending or service levels. Still, the coeffi cient on this variable, as well as on BID Post, should be interpreted as refl ecting non-directional associations rather than causal relationships. 24 23 Direct correlations of public expenditure and service variables over time show evidence of persistence within the fi ve-year window (with considerably less persistence within the 10-year window). However, this does not control for any persistence in neighborhood demographics, which also drive spending and service levels. I do not have enough observations to extend the lags farther back in time, and therefore, the interpretation of the 2SLS results with the current instruments should be tempered with this limitation in mind. 24 I do run 2SLS specifi cations instrumenting for both BID Sqft and Share BID Offi ce sqft, with corresponding lagged variables, and the results are substantively the same. 
V. RESULTS
A. Baseline Diff erences in Services across BID and non-BID Neighborhoods
There are no signifi cant baseline differences between BID and non-BID SBAs in sanitation expenditures and personnel; however SBAs with BIDs have, on average, a signifi cantly lower number of sanitation vehicles. 25 This difference is consistent with the prediction that BIDs will form as a response to under-provided services. SBAs with BIDs, on the other hand, have signifi cantly higher police expenditures and a greater number of vehicles, and this difference persists over time. This baseline difference could be interpreted in two ways. First, the police department may allocate more services to areas that more effectively lobby for them, in other words, wealthier and more infl uential areas. Second, the police department may provide more services in areas with more commercial activity, i.e, where BIDs tend to emerge. I also observe public expenditures and service inputs relative to the time of BID adoption. 26 On average, the difference in expenditures and inputs before and after BID adoption is not signifi cantly different from zero. This suggests that the local government is not strategically sub-allocating services across neighborhoods (to encourage BID formation, for example). Together, these trends paint an ambiguous picture of the public-private interaction. Of course, they do not control for differences in population, commercial concentration, and crime across BID and non-BID neighborhoods (Table 3 ) that may infl uence differences in both the level of sanitation and police services (net of any BID impact) and the likelihood of BID presence (apart from existing service levels).
B. Impact of BIDs on Sanitation Services
Regressions of sanitation spending on BID presence and local population characteristics suggest that overall there is no difference in the change in expenditures after BID formation between BID and non-BID neighborhoods (see Table 4 for sanitation regression results). This is robust to specifi cations that allow the impact of the BID to vary by size and type. However, when the impact is allowed to vary by size, the coeffi cient on this variable is marginally signifi cant and negative, albeit small in magnitude: for every 1 percent increase in BID square footage, sanitation spending decreases by 0.003 percent on average. In addition, when the impact is allowed to vary by BID type (i.e., share of BID offi ce square feet), the coeffi cient on this variable is highly signifi cant and positive. This means that neighborhoods with more offi ce-oriented BIDs spend more on sanitation services, holding BID size constant. The direction of the effect is consistent with the prediction that more politically connected BIDs (as proxied for by the share of offi ce space) will be able to lobby for more public resources in their district. Alternatively, the kind of sanitation services provided by offi ce-oriented BIDs may better complement those provided publicly. These types of BIDs often have the budget and sophistication to purchase equipment, such as garbage blowers or sidewalk power washers, that enhance the basic clean-up performed by the city. Similar to the expenditure results, there is no difference in sanitation personnel across BID and non-BID neighborhoods. Changes in personnel, however, do not vary by BID size or type.
As for vehicles, when the BID impact is not allowed to vary by size or type, the effect is null. However, when BID size and type are added to the model, the effect is a bit more nuanced. BID neighborhoods actually receive fewer vehicles (specifi cally 4.5 percent, or 0.00002 per capita, fewer vehicles per year) than neighborhoods with no BID presence. The BID impact does not, however, vary with the amount or type of BID presence.
The 2SLS results are displayed in the third column of each panel in Table 4 , and show that once I instrument for BID Sqft, any signifi cant effect of BID presence disappears. The coeffi cient on BID Sqft increases in magnitude for expenditures, personnel and vehicles, but in no case is it statistically signifi cant and different from zero. 27 The other BID variables, BID Post and Share BID Offi ce sqft also increase in magnitude, but are no longer signifi cant predictors of spending and vehicle allocation. In all cases the F-statistic for the fi rst stage regression is greater than 16 and signifi cant at the 1 percent level. In addition, based on the Sargan-Hansen test, we fail to reject the null hypothesis of instrument validity (exogeneity) (fi rst stage regression results are displayed in the appendix).
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C. Impact of BIDs on Police Services
The results for police services are also modest, but slightly different in terms of the nature of the interaction (Table 5 ). The results in the fi rst column of Table 5 do not include variables for BID size or type, and the impact of BIDs on police spending is null. This does not change when the BID impact is allowed to vary by size and type. The coeffi cient on BID square footage is small in magnitude, but statistically signifi cant, suggesting that for every 1 percent increase in BID square footage, police spending decreases by 0.003 percent on average (evaluated at the mean, $616 per year, or $0.002 per capita per year). 27 Although the 2SLS results lack statistical signifi cance, the coeffi cient on the BID variable of interest is larger than in the OLS regression (as are the standard errors). With this in mind, and the fact that the use of fi xed effects limits the power of the dataset, I cannot rule out economic signifi cance. The 2SLS results, therefore, do not necessarily provide hard evidence of a null effect, but rather introduce some doubt into the OLS results. I thank the editor for bringing this distinction to my attention. 28 This test provides some confi dence in the instruments, but I acknowledge that it is not conclusive since both instruments are excluded for essentially the same economic reason (since they are fi ve-and 10-year lags of the same variable). This instrument approach, however, has been employed in earlier studies (see Villas-Boas and Winer (1999) , Aronsson, Lundberg, and Wikstrom (2000) , and Cheung (2008) for examples of lagged instrument variable approaches with panel data).
Table 4
Sanitation Services Regression Results Notes: All regressions include SBA dummies and Borough*Year fi xed effects; Robust standard errors are in parentheses. Asterisks denote signifi cance at the 1% (***), 5% (**), and 10% (*) levels.
Ln
Table 5
Police Services Regression Results Notes: All regressions include SBA dummies and Borough*Year fi xed effects.; Robust standard errors are in parentheses. Asterisks denote signifi cance at the 1% (***), 5% (**), and 10% (*) levels.
Ln
Consistent with the results for expenditures, the change in the number of personnel is no different in BID neighborhoods relative to non-BID neighborhoods (see the fi rst column of the second panel in Table 5 ). Similarly, the BID impact on personnel does not vary by size or type.
The third panel in Table 5 displays the vehicle regression results. The change in the allocation of vehicles is no different across BID and non-BID neighborhoods, and this is robust across the fi rst two specifi cations. The BID impact, however, does vary by the amount of BID presence. Specifi cally, for a 1 percent increase in BID square footage, the number of police vehicles decreases by about 0.01 percent (evaluated at the mean, approximately 0.003 vehicles per year). Again, this is a small effect; in order to observe a reduction of one vehicle, the effect would have to be at least 500 times larger than observed. The type of BID presence does not affect changes in police spending, personnel or vehicles.
The 2SLS results for the police regressions are displayed in the third column of each panel in Table 5 and echo the results from the sanitation analysis. Once I instrument for BID Sqft, any signifi cant effect of BID presence disappears. The coeffi cient on BID Sqft increases in magnitude for expenditures, personnel, and vehicles, but in no case is it statistically signifi cant and different from zero. 29 In all cases the F-statistic for the fi rst stage regression is greater than 16 and signifi cant at the 1 percent level. In addition, based on the Sargan-Hansen test, we fail to reject the null hypothesis of instrument validity (exogeneity) (fi rst stage regression results are available in the appendix).
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D. Spillovers and Interpreting Lower-Bound Eff ects
The analysis thus far assumes that the effect of BIDs on public spending and services is confi ned within the SBA boundaries. If public expenditures and services in one SBA are dependent on spending and services in neighboring SBAs, the coeffi cient on the BID presence variables could be biased. I repeat the regressions for sanitation and police, but include for each SBA-year observation a measure of the average expenditure or service input for the neighboring SBAs. Since most SBAs are bordered by multiple SBAs, I weight this mean by the proportion of the boundary that is shared across each abutting SBA pair. These results generally show that the spending and service provision of any one SBA are positively affected by the neighboring SBAs' spending and service provision (with the exception of police vehicles, which have a negative impact on the neighboring allocation amounts). 31 The regression results for the BID variables, however, remain substantively unchanged. Therefore, the results from the above analysis do not appear to be skewed by service spillovers across SBA borders. 29 The same caveat applies here as above: this result does not rule out economic signifi cance and the 2SLS results should not be taken as strong evidence of a null effect. 30 Again, this test should be taken as encouraging, but not conclusive, of instrument validity. 31 Results from this analysis are available in the appendix.
The current analysis also relies on the assumption of a relatively formal sub-municipal political structure that provides additional information on local service demands. I recognize that such a formal system may not be in place in other municipalities. In those cases where demand for services is solely determined by the typical resident across the entire municipality, we would expect the effect of BIDs on localized service provision to be larger due to the fact that the service baselines are more likely farther from the actual level of demand in those sub-municipal neighborhoods. Therefore, the results from the current analysis should be considered lower bound estimates when compared to other municipalities with less formalized mechanisms for obtaining sub-municipal demand for services. 32 Finally, any muted effect at the SBA level may be a result of countervailing effects at smaller neighborhoods. For example, let us assume an SBA has two micro-neighborhoods. If the BID micro-neighborhood receives more spending on sanitation, but the neighboring non-BID micro-neighborhood receives less spending, on net the effect would be null for the larger SBA. The City does not explicitly allocate services across neighborhoods within the SBA, but the withdrawal or infusion of services may be done informally by local district or precinct managers. Again, the difference between an actual null effect and a net-zero effect cannot be distinguished in the current analysis. In order to precisely distinguish between the two scenarios, I would need access to spending and input data at the sub-SBA level, which are unavailable.
VI. CONCLUSION
Over the past two decades BIDs have become an increasingly popular mechanism for supplementing local public services. Local governments and property owners embrace these "private governments," because they allow for a service package that is tailored to local needs. Critics, however, worry that this privatization in service provision will result in public service responses that either disproportionately funnel additional investment into BID neighborhoods or divert public resources away from neighborhoods supported by private BID funds. The current analysis empirically tests the relationship between BID presence and local public service provision and fi nds little or no effect. Specifi cally, when relying on OLS estimation, BIDs are associated with a statistically signifi cant, but substantively small, change in the allocation of police expenditures, police vehicles and sanitation vehicles. This interaction most consistently varies with the extent of BID presence, as the local government substitutes away in its provision of sanitation and police services in neighborhoods with more BID square footage. There is slightly weaker evidence on the relationship between the type of BID presence and 32 In municipalities where similar sub-municipal districts exist, whether they are wards or community districts, the analysis would follow largely the same approach. In those cities that are not organized in the same manner, the demand for services can still be revealed at a sub-municipal level, but in a less formal way. In municipalities where formal sub-municipal districts do not exist (or do not play as active a role in the budget process), there still exist community groups and ad hoc collections of residents that can lobby and infl uence public decisions about resource allocation and infl uence any baseline service levels. public spending. However, when I account for potential endogeneity between BID presence and public spending and service provision, any effect of the BIDs disappears. Overall, BIDs have, at best, a small impact on public spending and service allocation across the municipality.
The results from the current analysis shed light on the allocation of sanitation and police resources across the city, but similar observations cannot be made at smaller neighborhoods. In addition, since New York City is a large municipality with a diverse pool of BIDs and neighborhoods, the nature and magnitude of the interaction may look different in smaller or less diverse municipalities. Indeed, Cheung (2008) fi nds evidence to support different public-private interactions in cities of different sizes: larger cities, like New York, are more likely to engage in strategic substitution and less likely to engage in strategic complementarity.
So, should we be concerned about the modest effect of BIDs on local sanitation and police service provision? It is true that the size of BID budgets for services, especially sanitation and police, are miniscule compared to the public expenditures on similarly categorized services (specifi cally, on average 3 percent of total city spending over the time period of the analysis). This small spending, however, is a large local investment. For example, on average New York BIDs spend $318,000 on sanitation and maintenance. If this local spending were scaled citywide, it would amount to about $147 million dollars, or 45 percent of municipal spending on similar services. This suggests that while large shifts in public spending or resource allocation citywide might be unrealistic, much of the response might take place at a more localized, neighborhood level. 33 In addition, the results suggest that responses on the part of the local government are infl uenced by the extent of BID presence; in essence, the BIDs would need to be considerably larger (or greater in numbers) to generate substantial shifts in service provision.
On the other hand, perhaps there are benefi ts of coordination that are not being optimized. An argument could be made for greater adjustments on the part of the local government, since there are likely services that are better executed by the BID, like sidewalk cleaning and maintenance, and economies to be gained from the complementarities between the BID-specifi c services and public services. Anecdotes from New York City BID offi cials indicate a lack of systematic coordination between BIDs and public service providers, and suggest that any interaction is commonly at the discretion and determination of the specifi c BID director or local public service manager. Some of the results from the current analysis suggest that larger or more offi ce-oriented BIDs generate a greater response on the part of the local government. This may be due to more capacity for coordination among larger or more corporate BIDs. One response may be a more active role on the part of the local BID-administering agency in coordinating service interactions and in assisting those BIDs with less administrative capacity.
